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TD/Engineering & Fabrication Specification # 5520-TR-333755
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Rev.

Ensure appropriate memos and specific instructions are placed with the traveler before issuing the
sub traveler binder to production.

1.0 General Notes

1.1 All steps that require a sign-off shall include the Technician/Inspectors first initial and full
last name.
1.2 No erasures or white out will be permitted to any documentation. All incorrectly entered

data shall be corrected by placing a single line through the error, initial and date the error
before adding the correct data.

1.3 All Discrepancy Reports issued shall be recorded in the left margin next to the applicable
step.
14 All personnel pérforming steps in this traveler must have documented training for this

traveler and associated operating procedures.

1.5 Personnel shall perform all tasks in accordance with current applicable ES&H guidelines
and those specified within the step.

1.6 Cover the product/assembly with Green Herculite (Fermi stock 1740-0100) when not
being serviced or assembled.

2.0 Parts Kit List

2.1 Attach the completed Parts Xit for this production operation to this traveler. Ensure that
the serial number on the Parts Kit matches the serial number of this traveler. Verify that

the Parts Kit received is complete.
A/ e/ Y

Date

‘ocess Engﬂleeringf{)esi gnee

)Ql LQXA Cryostat Final Assembly

LHC Serial No.: LOQXAQ1-0
Notes:
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Specification # 3520-TR-333753
February 10, 2004

TD/Engineering & Fabrication
Rev.
3.0 Vacuum Vessel Preparation and Painting
3.1 Record the Vacuum Vessel Serial Number
*—--:4-/ N ¥ /; .
\'-J A z R I{-_\/ 4
T9chmman(s) Date
32 Inspect the transition area between the Support Sections and Tube Sections. Grind
smooth if necessary.
jV ;){_Q [ i ¢./ N 'i_)? - (‘h(i
’:.-Technician(s) Date
33 Clean the Vacuum Vessel (ME-390122) using a vacuum cleaner or equivalent
N o in [
(_/' - R{ A -\ (\L‘\
Techniciah(s) a Date
3.4 Leak Check the Vacuum Vessel Assembly (ME-390122) per ES-107240 and record
results in table below.
Part No. : 1 DETERMINATION OF DETECTABLE LEAK
P390 (22 D S s DETERMINATION OF MINIMUM
= BEFORE WHILE DETECTABLE LEAK |
DATE T OPERATOR’S HELIUM ENCLOSURE ) -
TIME LAST NAME PROBE FLOODING MADS - ({Response - Bekgnd! — Leak Valuel - MDt
; % C, 2 1390 |5k gz?c[/u
— /9] Uit $8 (¢ 390 | Sy 14ISES
7 ]
] 4! i ] I | —— = i R
Py B - o,
Date

Q1! LQXA Cryostat Final Assembly

LHC Serial No.: LOXA01-0

Notes:
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TD/Engineering & Fabrication

35

3.6

3.7

3.8

39

Specification # 5520-TR-333753

February 10, 2004

Prepare the outside of the Vacuum Vessel (ME-390122) for painting. Clean using Ethyl
Alcohol (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

/';‘\ il
G SO 2o -0d
Technician(s) ?\S\ Date
Mask the Stainless Steel Components of the Vacuum Vessel for painting.
/;L\' .
(L Fvome 2 -\ -4
Technician(s)! O Date

Prime the Vacuum Vessel using Rust-o-leum (Fermi stock 1825-4000).

F T Oabag q’-"lr’)““aﬁl'

Technician(s)! ] 0 Date ‘

Verify that the Screws (MA-393036) will thread eastly into the appropriate holes in the
Vacuum Vessel (ME-390122). If necessary, tap out holes with M10 — 1.5 Tap.

Mgvg Yacuum Vessel (ME-390122) to Table.
e §) A
11157

L:e%d Person Date

Paint the Vacuum Vessel using Flambeau Red (Fermi stock 1825-3710).

(0 o, Loy

Teéhnician(é) {j Date

Q1 LQXA Cryostat Final Assembly

Rev.

LHC Serial No.: LOXA01-0

Page 5 of 26

Notes:



TD/Engineering & Fabrication

4.0 Suspension Systemn

4.1 Clean the Suspension System with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Fermi stock 1660-2500) or equivalent.

Specification # 5520-TR-333755
February 10, 2004

Part Name Part Number Quantity Completed
Fixed Support Assembly (ME-390041) 1 "
Sliding Support Assembly (ME-390042) 1 /
Tie Bar Assembly (ME-390400) 2 s
Tie Bar Shim, 6.4mm (.250") (ME-390118) 4 —
Tie Bar Shim, 2.4mm (.093) (ME-390119) 4 -
Tie Bar Shim, 0.8mm (.031”) (ME-390120) 4 -
Suspension System Adjusting Screw (MB-390039) 8 /
M16 x 70mm SHCS (MA-393021) 8 ~
(.656” 1D x 1.38” OE‘)N:Sil;r’ THK STN STEEL) (MA-390377) 8 /

Label the IP End and the Non-IP End of the Vacuum Vessel with a temporary sticker or

equiyal /"1
Thd

Technician(s)

4.2 Insert the Fixed Support Assembly (ME-3%0041) into the Vacuum Vessel and position at

the Nop-IP End.

Technician(s)

Q1 LQXA Cryostat Final Assembly

Page 6 of 26

2/13)c¥

Date

Date

P

Rev.

LHC Serial No.: LOXAQ1-0

Notes:



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

. 4.3 Install the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
J into the Vacuum Vessel to hold the Fixed Support Assembly in place. Coat all screw
threads with Molybdenum Disulfide prior to installation.

o ) [18/e

Technician(s) Date

44 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.

Ad|usting Screw
(MB-390039)

j
é
|
!
I IT T |
!
| sl
Ve 11/6/8¢
: Technician(s) Date! = 77
he Sliding Support Assembly (ME-390042) in to the Vacuum Vessel and position
Date 4
)

QI LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ1-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
Febroary 10, 2004
Rev.

4.6 Instail the Suspension System Adjusting Screws (MB-390039) and Washer (MA-390377)
into the Vacuum Vessel to hold the Fixeé Support Assembly in place. Coat all screw
threads with Molybdenum disulfide prior to installation.

M 1’(%!({54

Téchnician(s) Date '

4.7 Adjust the Vertical and rotational alignment of the Supports using the Suspension System
Adjusting Screws (MB-390039). Ensure all four screws are in contact with the Support
and that Diametrically Opposing Support Lugs are equidistant from the Vacuum Vessel
Wall.

Adjusting Screw
(MB-3900389)

Techniéian( s)v Date |

Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ1-0
Notes:
Page 8 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755

438

49

/ "Technicim / N Date

4.10

4.12

4.13

4.14

Note(s):

}
Q1 LQXA Cryostat Final Assembly

February 10, 2004
Rev.

Assemble the Suspension System using the Fixed Support Assembly (ME-390041), the
Sliding Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390167).
Insert Tie Bar Shims (MC-390118),(MB-390119) and (MB-390120) between the Sliding
Support Assemblies (ME-390042) and the Tie Bar Assemblies (MC-390400) as required.

(Reference drawing: ME-390525).
VENY /e /gy

Teéhnician( 5) Date

Measure the distance between the Suspension Rings at the bottom of the Threaded Rods.
Install Threaded Rods after measurements.

Non-IP North to IPNorth S8 ] mm

H[86.S mm

e

Label the IP End Support and the Non-IP End Support.
(er‘j on the G-11 Support is acceptable).

! / y’v(‘ oD /- 7o
Te, hmcmn(s) Date

Loosen each Suspension System Adjusting Screw (MB-390039) 1/2 turn and remove the

Suspension System from the Vacuum Vessel.
~, o f}

i" VO [V (s‘

Tpchmclan(s) Date

Configure the Suspension Tooling for Q1 Assembly per Cryostat Layout Tooling &
Assembly (ME-364604). Place Suspension Assembly on the tooling and make necessary
adjustments to the tooling.

;/)

LA joTT Gt
Tﬁéchmman(s) Date

Asscmble the Suspension Mounting Brackets (MD-390279) to the Support Assemblies.

\ / -X,VU J-':.,,.M,‘W_/ /o 7 e
T chmc1an(s) Date

Slide the Suspension System over the Cold Mass and place on tooling. The Suspension
system may be disassembled during this step. Record shim sizes and locations prior to
disassembly.

Ensure that the Suspension System is configured properly to the Cold Mass with
respect to the IP and Non-IP Ends.

T. mcmn(s) Date

LHC Serial No.: LOXAQ01-0
Notes:
Page 9 of 26



TD/Engineering & Fabrication

Specification # 5520-TR-333755
February 10, 2004

Rev.
X 4.15 Venf)y loc lnmemst only at Non-IP End support. ,
FUD g
Lead Pcrson Date /
4.16  Establish alignment between the Cold Mass and the Support system. Install shims
a\; é Ltg between the Brass Slide Bars and the Stainless Steel Blocks on each support as needed.
Record Shim size and location below.
s et W A ~ -
= e % i, East-North CaC East-South LG
AL RO v
oo Plseis o7 Center-North Center-South
Vb e > ‘Z!' 1 West North VT West-South - ¢ & 5
{"l_.‘_. ot I T, aiy R e . o .
A_/-'/ v‘ A e - o N
T’échmman(s) Date
X 4.17 fVe&fy the Allgnment of the Cold Mass and the Support System.
Cxle“vt‘l'{lef Date
4.18 Weid the Cold Mass to the Qutboard Cold Mass Brackets as per (ME 390575)
A R
Weldor(s) Date '

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ1-0
Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

5.0 Piping Assembly

Note(s):
Do not use a Strap Wrench on the Pipes.

5.1 Plage the Cold Mass assembly on the insertion rail system.
\\g\« 38 24y 6

Teckhnician(s) Date '

5.2 Clean the Pipe Supports with Ethyl Alcohol (Fermi stock 1920-0550) and Kimwipes

(Fermj stogk 1660«2300) or equivalent.
\A Mﬁ 2/ 16/

Tecﬁﬁfci‘:’an(s) Date

5.3 Install ColdyMass Ipsulation per Cold Mass Insulation Installation (ME-390524).

21 1lgy

Technician(s) Date
5.4 Install the Pipe Supports (MD-390092)(Qty. 3) on the Cold Mass per Q1 Cryostat

Assembly Internal Piping (ME-390174).

Note(s):
A Tie Bar may be disconnected, if necessary, from the Fixed Support Assembly to
install the central two pipe supports.

i PIPE SUPPORT ASSEMBLY

L ad) -/

"
Tef:hmcmn(s) ate

)Ql LQXA Cryostat Final Assembly
LHC Serial No.: LOXA01-0
Notes:
Page 11 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

55 Install Pipe Anchor (MC-390486) on the Cold Mass per Q1 Cryostat Assembly - Internal

Piping ( -390174).
o) 2 ity

Téchnician(s) Date

56 Using Pipe Supports (MD-390092) as a template, cut the blankets around the Pipe

Supponwn blankets circumferentially at the Pipe Supports.
Wl 2/ 4]y

Tec;hnician(s) Date

5.7 Remove Pipe Supports (MD-390092) and blankets. Wrap blankets in plastic bag to keep

clean mwabel blankets as they are removed for later positioning.

Techmman(s) Date
Insgall PlpeLSjbons (MD-390092) to same location as in step 5.4.

21y £
Techmcmn(s) Date

Install Q1 Installation Tie Rod Assembly (MC-390638) and Tie Bar Retaining Clamp
(MB-390136) as per Q1 Cryostat Assembly - Internal Piping (ME-390174).

Technician(s) Date

- . <
R
! -7 510
©
. ) )Egj;s ck 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.
| 2
/N =/~0 4

Clean the Heat Exchanger Outer Shell Pipe (MD-390145), Pumping Line Pipe
{MB-390147) an _the Cool Down Pipe (MB-390146) with Ethyl Alcohol

chhniciaIY(s) Date

5.11 Slide the Heat Exchanger Outer Shell Pipe (ME-390176), Pumping Line Pipe
(MB-390182) and the Cool Down Pipe (MB-390193) through all five supports.

Note(s):
Ensure the cross over hole in the Heat Exchanger Pipe is lirted up with the
elbow on the End Dome.
S / 2/ (g/ o
Teéhnitian(s) Date

5.12  Clean the Pumping Line End Flange (MB-3%0032), the Cool Down Line End Flange
(MB-390033) and the Heat Exchanger Outer Shell Flange (MB-390031) with Ethyl
AIK (Fermi stock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

lllui;(-»{

Techniciafl‘(s) Date

Q1 LOQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ1-0
Notes:
Page 12 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004

g/ —~. - Rev.

J——

(\ (& s 13 Weld the Heat Exchanger Outer Shell Flange (MB-390034)the Pumiping Line End
Flange (MB-390032) and the CogLDwniﬁe End Flange (MB-390033) to the ends of
-7 the correspondmg pipss.- u

\0\ ) Weidor(s) Date IR

\ 6\/] 5.14  Ciean the Cold Mass and the Retainer Clips (MA-390103) with Ethyl Alcohol
(Feymi gtock 1920-0550) and Kimwipes (Fermi stock 1660-2500) or equivalent.

2// e/o‘/

r/uv'ﬁ 70 Telehnician(s) Date |

W\ ( 5. 15\ Weld the Retainer Clips (MA-390103) to the Cold Mass Outer Shell as per the Q2 Pipe
Sygrt Assembly (ME-390087) or Q1 Internal Piping Assembly (ME- -390174).

w e A A 2%@/0‘{

<, ,\;(9 Weldor(s) Date

A
( 5.16 ./ Position the End Dome Elbow@e Weld Adapter (MC-390278) ghd the Heat Exchanger

‘Df-\‘ﬂ/{ [ C\ Outey Sheli.
aeobt U0 2/19/dy

Techn‘ician(s) Date

517 Weld the Outer Shell to the Weld Adapter (MC/390278),
- : &~ g s .

;;'.(',’.""'“' e Siziegs o\ A
Weldor Date

p

518 Weld the End Dome Elbow tg the WeId Adaptcr (MC-390278).

p [l R S
£ /é/"dﬂ,»} 4 Y { © A/
Weidor - o Date

519 Asylemble the Corrugated Tube Assembly (ME-390179).

Wl 'ﬁ\i‘m‘/m

Tei:ﬁn;:x;n‘(ls) Date~
5.20 Insert the Corrugated Tube Assembly (ME-390179).
{ 2l ¢y
Technician(s) Date
5.21 Position the Heat Exchanger End Plate (MD-390178).
& M / /7 / xf
Technician(s) Date

+5 22 Weld the i)leat Exchanger End Plate (MD 3961 /SZIO the Outer Shell Plpe (MD-3901773.

ol B S
x./\_/ (Li ¢ ‘ ‘v/ s 17 o

Weldor Date

) |

Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXAQ1-0
Notes:
Page 13 of 26



TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

\,,_/.{23 Weld the Corrugated Tube Assemb]y {ME-390179) to the Heat Exchanger End Plate

; (MD-390178) PEST
weld y, <SS / L
T l« o o el T e A= 17w
Afeet Weldor B Date
L
A . N ¢
F~' &( 24 Position the Q]4Pumping Line Pipe (MB-390183).
¢ 2 J (7
/ Q~ Technitian(s) Date
\ <\ et -«—-9 Voo 5 aem ’O( fC 'Dr PD+
- ‘O 525 4 Weld the Q1 Pumping Line Pipe (MB-390183) to the Heat Exchanger Corrugated Tube
\ : (ME-330179).
| - .
. R I B — 2 /18 foy
N\ Weldor Date

526 Position the Cooldown Line (MC-390193).

\ l\\i\\}«x& N2 }

Technician(s) Date’

. \427 Weld the Cooldown Line jMC 39019%)

/ : - 9
Weldor ’ : o Date

5.28 Weld the Q1 Cooldown Line (MC-390193), Q1 Pumping Line (ME-390182) and Heat
Exchanger Outer Shell (ME-390175) to the Pipe Anchor (MC-350486).

JlAn M A — 2 S5 /ey
Weldor( s) Date

5.29 Weld Pumping Line End Flange (MA-390032) to the Pumping Line Pipe (MD-390183).
July O o 2. /s Loy
Weldor(s) Date

5.30 Wel;hCeol Down Line End Flange (MA-390033) to the Cooling me?pe (MD-390146}.
/

//-z/{/[ /4 VAV C— (5/0‘

Weldor(s) Date
5.31 Insﬁﬁpt Line Pipes {MB-390192) per {ME-390208). ) /
Tecﬁ‘niciﬁn(s) Date =

5.32 Weldshe Pipe Anchor (MC-390486) to the Cold Mass Skin.
B A — 2 /187y

“Weldor Date

Q! LQXA Cryostat Final Assembly
LHC Serial No.: LQXA01-0

. Notes:
Page 14 of 26



TD/Engineering & Fabrication Specification # 3520-TR-333755
February 10, 2004
Rev.

53.33 Weld the fixed collar to the 4.5k Intercept Line (MB-390192) per (ME-390208).

Weldor(s) Date

5.34  Pressure test the Cold Mass Assembly at 375 psi Nitrogen per
Section 5034 of the Fermilab ES&H Manual and UG-100 of the Code.

Warning:
The test is to be performed after normat working
hours and only personnei directly involved with the

testwill be present.
Lpid Y%

Insﬁecior Y Date

5.35 Leak Check the Cold Mass Assembly. (This will include the Outer Shell Pipe (MD-390177)).

Part No. I DETERMINATION OF DETECTABLE LEAK

:gm e e DETERMINATION OF MINIMUM
- BEFORE WHILE DETECTABLE LEAK —

DATE OPERATOR'S HELIUM ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS - {(Response - Bekgnd! = Leak Value) = MDL

N . A Y [ | L . 3 i . '6 ~ fC
Oho DA apXY | 3 HOE MO B odibk. s
) -2 5-

Inspector ' Date

5.36  Leak check 4.5k Intercept Lines (MB-390192).

Part No. ' DETERMINATION OF DETECTABLE LEAK
PART A SCALE
NO e S DETERMINATION OF MINIMUM ,
' BEFORE WHILE DETECTABLE LEAK —
DATE OPERATOR’S HELIUM | ENCLOSURE
TIME LAST NAME PROBE FLOODING MDS - ({Response - Bckgnd! - Leak Valuel = MDL L

'

QU 6000 J A2-0%

Inspector Date

(O oYl Mo | 9 1 3 Hodl o hai

“E",

;Ql LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ1-0

: Notes:
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TD/Engineering & Fabrication Specification # 5520-TR-333755
February 10, 2004
Rev.

6.0 Shield Assembly

6.1 Lift the Cold Mass Assembly and place the [P End (ME-390433} and Non-IF End
(ME-390434) on the Insertion Rails. Lower the Cold Mass back onto the rails ensuring

the l? the Shleld Secnons line up with Support Rollers.

2. 2500

}fmcnaﬂ(q) Date
6.2 1 sert the;Mid Section (ME-390435) and the Support Bands (MD-390083).

o 2.2 % -a Vv
ﬂchniciaﬂ(s) Date
6.3 Assemble the bottom half of the shield. Leave all bolts loose. Spray all screw threads with
Molybdenum.
"“_fechnic'ian(s) Date

6.4 Assemble the Cooling Tubes (MD-390431) to the Bettom Half of the Shield.

AT Joss oS
_/:/’Fgchmman(s) Date

6.5. ! Lift the Cold Mass and place the Shield Inner and Outer MLI Blankets
(ME-390487 & ME-390488) onto the Insertion Rails in the correct orientation.

Note(s): — }
Place the Quter Blanket (ME-390314) on the Rails first. ]

S0 ~ oz v o
/ Techﬁi‘c‘i'an(s) Date

Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXAO01-0
Notes:
Page 16 of 26



TD/Engineering & Fabrication _ Specification # 5520-TR-333755
February 10, 2004

Rev.
6.6 Lower the Cold Mass onto the rails. Ensure the slits in the blankets line up with Support
I Rollers.
[ o iy . -
A 2/2¢ /04
Tefhnician(s)™ Date
6.7 Install the Cold Mass MLI Blankets per (ME-390524) and in the same position as Step 5.6.
et 2/2¢/0Yy
Teéhnician@)/ Date
6.8 Install the Cold Mass Insulation Mounting Lug Covers (MC-390496).
K, ,%/ - 2/2¢: /2y
Teghncian(s) Date
6.9 Cut and install %E pipe MLI blankets per Q1 Piping Insulation (ME-390541).
o - 7/267/‘-)"/
Tc}b(nician(s) ‘ Date
6.10 Install the Upper Shield per Q1 Thermal Shield Assembly (ME-390429). Spray all screw
thn;?zﬁ&h Molybdenum.
el T - .
> A i
/T»%hnician(s) Date I
/_“/ / ALisany CuT |
‘ 6.11/ Thstall the Shield Blankets (ME-390487 & ME-390488). & i t 4
& /405
& . b\d\ Date’ ’
\ " - . R
R e T - T I I ‘/’_'_,._—-"_"\\‘

WINLL Q1 Therwwl SHIELD Cooting Pipe C40 s SoVEA e veq)

TNL TC Q) THeERmAL S HiIELs Coplide TMEE webbm‘g“’?('j%"”l) /}
’JEEX_’ WELD w0 pw«cs £ LRAr CiHECK. e
NG = - : ‘ | |

3\‘\d Upér. jRSULATE &\ ‘)ump;\f@ Live (oreecnod  LLOLumé Ass)«

(9013%).,

FATE e TRAGET Htl DED o 2 i des—3FT T RS
I CERREE s

L WELD  BELum GuMD MawRe PLATE 303724 TO VESSEC
T RS o PeVT 3G0 2R
}

Q1 LQXA Cryostat Final Assembly
ILHC Serial No.: LOXA01-0
Notes:
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TD/Engineering & Fabrication Specification # 3520-TR-333755
February 10, 2004

Rev.
7.0 Cold Mass Insertion into the Vacuum Vessel
PG
7.1 Insfall Grewn Putty between the Vacuum Vessel and the Insertion Rails.
;]
2/0/9¢
Technician(s) Date
7.2 Install the Cold Mass Puli-in Tooling.
Ch 3207
’I@chnician(s) Date’
7.3 Mpunt the Pneumatic Winch to floor on the West side of the Vacuum Vessel,
, 3214
echnician(s}) Date
7.4 Conrzct the cable to the Pull-in Tooling.
WV 3 [/ gy
Tecﬁnician(s) Date ' 4
7.5 Pull the Cold Mass Assembly into the Vacuum Vessel.
\Mi )/ p/f{r‘
Te’c‘flnlcnan(s) Date/

7.6 When the Cold Mass is fully inserted, install the Suspension System Adjusting Screws

(MB-390039).
mmw ?sz

Tec'hﬁician( ) Date !

7.9 Adjust the Suspension System Adjusting Screw (MB-390039) as needed to center the

Cold Mass in the Vacuum Vessel.
Aslgy

Technician(s) Date '
Q:xy 18 Tostait CooRat FLAV6ES (G031 W Copprn ChET(IFe3I5)s
Borr sev G103 vo U{\]oﬁm‘?lﬁg"\'&: Pﬂ»rﬂ (350107 D) ,

\b !
7. q IV Smci TARGRTS 290 SB"( 35 ,C'\) € NG 240 /95;)&2& m‘f;\ﬂ
| ’3‘10 277y, |
T R , -
TSl Fiducipeds) Q9o q%)(gm c,u,?) s~ PEL e D,

14

Q1 LQXA Cryostat Final Assembly
LHC Sernial No.: LQXAQ01-0
Notes:
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8.0 Final Electrical Inspection

8.1 Perform an electrical inspection on each of the Individual Quadrants and the Cold Mass.
Refer to the Valhalla and Leader Free Standing Coil Measurement Procedure (ES-292306).

To measure the Resistance of a Q1 Coid Mass:

Use Valhalla Scientific 4300B digital micro-ohmmeter.

Set Test Current to 1 amp.

Set Scale to 2V full scale.

Turn temperature compensation on.

Turn test current off.

Connect ly, to Q4 inner power lead as shown in figure.

Connect | o to Q3 inner power lead as shown in figure.

Turn test current on.

Connect Vi and Vo to voltage taps as shown in resistance table.
To measure Total with leads, connect Vy; to Q4 power lead and V o to Q3 power lead.
Read resistance and record in traveler.

Q1 Cold Mass Electrical Measurements

oo NOO R~ WD~

—

EE1311 (CERN} EE1321 (CERN)
VThiQ1 (FNAL) VTb2Q1 (FNAL)
b1 (KEK) b2 (KEK)

EE1211 (CERN)
VTc1Q1 (FNAL)
c1 (KEK)

EE1221 (CERN)
VTc2Q1 (FNAL)
c2 (KEK)

EE1111(CERN) EE1121 (CERN)
VTatQ1 (FNAL) VTa2Q1 (FNAL)
at (KEK) a2 (KEK)

VALHALLA
SCIENTIFIC 43008

1A
VHi e
xxx ohms @ O e

Resistance
Test Temp VLoO G"_

Full Scale 20my 200my 2v  Current Comp
Voltage L T | I | ] I ]

!
"Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQ1-0

Notes:
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(Q1) Resistance Nominal to Q
Voltage Tap Serial Numbers .
g pS u Total Resistance
Connect] Fermi CERN KEK
VHI VTalQl EE1111 ail .
Vio [VTclQl {EE1211 c1 JYo. g Q
Vi |VTelQl |EE1211 ci .
Vio |VTbIQl |EE1311 b1 SYo0.9 Q
Vu |VTalQl |EE1111 al
Vio |VTbIQl |[EE1311 b1 (, 217 -9
Total Resistance with Leads
Vi Q4 Power Lead
Vio Q3 Power Lead L% 2 ol
=Xy 3090y
Tyﬁﬁician(s) ~ Date
Check resistance of Redundant Voltage Taps.
Q1 Redundant Voltage Taps
Connect Fermi CERN KEK Resistance
Vi VTa2Qi | EE1121 a2 TN ,
Vio VTe2QlL EE1221 _ €2 _ 3 7 0. ‘1 - Q
Vi VTc2Q1 EE1221 c2
310
Vio VTb2Q1 EE1321 b2
74 3/S/0y
TeegHnician(s) Date

QI LQXA Cryostat Final Assembly
LRC Serial No.: LOXAQ1-0
Notes:
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To measure Ls and Q of a Q1 Cold Mass:
§ 1. Use Hewlett Packard HP4284A digital LCR meter.

Specification # 5520-TR-333755
February 10, 20604
Rev.

2. Turn line switch to on. The words “Measurement Display” should now be highlighted
in the upper left corner of the display screen.

3. Use cursor buttons (shown in figure with arrows) to toggle down until “function” is
highlighted near the upper left corner of the display screen.

4, Push the lowest of the five buttons to the right of dispiay 3 times. (this button is
shaded gray in the figure) The line in the display screen next to the second button
down should now read “Ls-Q" and “function” near the upper left corner of the display

should have the option “Ls-Q” chosen.

Scroll to “integer” using the cursor buttons. “Iinteger” will have the option “medium” chosen.
Press the 3" button of five. The word “medium” should change to “iong”.

Connect H,, to Q4 power lead as shown in figure,

Connect L, to Q3 power lead as shown in figure.

Connect H,and Ly, to voltage taps as shown in table.

Read Ls and Q from display and record in traveler.

—l
SOEND O

Q1 Cold Mass Electrical Measurements

Tt

a1 [KEK)

EE1111(CERN}
VTa1Q1 (FNAL)

EE1311 (CERN} EE1321 (CERN)
VTo1Q1 (FNAL) VTh2Q1 (FNAL)
b1 (KEK) 52 (KEK)

EE1211 {CERN)
VTc1Q1 (FNAL)
ot {KEK)

EE1221 (CERN)
VTc2Q1i (FNAL)
c2 {(KEK)

EE1121 (CERN)
VTa2Q1 (FNAL}
a2 (KEK)

Hewlett  pjog4a

Packard
 —
Lg: sxoexx IIEII
Q: xxxx
Line Leur Lpat Hpot Heur

0 0Q00&_

=

?Ql LQXA Cryostat Final Assembly
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(Q1) Inductance Nominal ~ to mH
Voltage Tap Serial Numbers
Gomnect] Fermi | CERN | KEK Total Inductance
Hpor [VTalQl [EE1111 | a1
Leor [VTciQl [EE1214 | ¢t [S.99 mH
HPOT VTCIQI EE1211 ct
Leor [VIbIQ1 |EE1311 b1 /(, 093 mH
HPOT VTalQl EE1111 al
32. 019
(Q1) Q-Factor Nominal ~ to
Voltage Tap Serial Numbers
Gonnect] _Fermi KEK Total Q
Lpor [VTc1Q1 et | l-i
Hpor [VTIcIQl |EE1211 c1
Leor |VIbIQI |EE1311 b1 I
Hpor |VTalQl |EE1111 ai
Lror |VIbIQI {EE1311 b1 |
Teghnician(s) Date

Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXAQI-0
Notes:
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To measure the resistance of a Thermometer (RTD):

b 1. Use Hewlett Packard HP3457A digital muitimeter.
2. Record temperature of building within +/- 5 degrees.
3. Press line button to turn line on.
4. Connect wires as shown in Figure below.
U+ {Black) to Sense H!
I+ (Yellow) to Input HI
U- {(Red) to Sense LO
I- (Green) to Input LO
5. Push blue button (function key) once.
6. Push OHMF button.
7. Verify arrow in readout is above the 4W(Q) {meaning a 4 wire resistance measurement).
8. Read resistance in chms and record in traveler.
Hewleit
Packard HP3457A SENSE INPUT
| s I s Y e o | [ s § e e | HO.
o s f e e B e Y e B e |
Line O3 3 e I e | [ e e o S S RS
Jooboocic
, X
OHMF éuﬂnn Blue (function) Bution
U+ Black
I+ Yelow R
Y-Red |—————" " _
I- Green p————— . L
} Thermometer . )

(RTD)

To measure the resistance of a Cryogenic (Warm-up) Heater

Use Hewlett Packard HP3457A digital multimeter.

Record temperature of building within +/- 5 degrees.

Press line button to turn line on.

Connect wires as shown in Figure below.

Push blue button (function key) once.

Push OHMF button.

Verify arrow in readout is above the 4W () (meaning a 4 wire resistance measurement).
Note: Although this is technically a 4 wire measurement, it is effectively a 2 wire
measurement, since there are only 2 wires connected to each heater.

8. Read resistance in ohms and record in traveler.

Hewlett
Packard HP3457A

Nooswmn

SENSE INPUT

| Y s Y ot e |
| v 3 v 3 s Y v |
{wwom [ v [ e | e |
o I e s |

K
Line (3 O3 o [ s 3 o |

oo
0o ‘:; b R o 5 IOG\

OHMF Button Blue {function) Button
Warmup
Heater

’) Q1 LQXA Cryostat Final Assembly

LHC Serial No.: LOXA01-0
Notes:
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Specification # 5520-TR-333755
February 10, 2004

Q1 - RTD’s and Cryogenic (warm-up) Heaters
Component Fermi CERN Resistance
Q1 RTD, primary Tan TT8311 - 13. L4 fo)
Q1 RTD, redundant TbQ1 TT8321 B(G. 714 o
Q1 Cryogenic (warm-up) Heater (LE) - '
wire at top (CERN #1 14) WiaQl | EHB3H1+
Q1 Cryogenic (warm-up) Heater (LE) - o 171437
wire at bottomn (GERN #1 I-) W2aQl | EHB311- ol
Q1 Cryogenic (warm-up} Heater (Non-LE) -
wire at top (CERN #2 1+) WIbQL | EHB8321+ 7. was
Q1 Cryogenic (warm-up) Heater (Non-LE) - LEe ™o
wire at bottom (CERN #2 |-) W2bQl EH8321- o
st 3/G /oY
Teﬁl{nician(s) ~ Date
Using the Hewlett Packard HP3457 A digital multimeter, measure the Protection (Strip)
Heater Resistance for Q1.
Q1 Protection (Strip) Heater Resistance
Fermi CERN KEK Description Limit Resistance
HiaQ1 | YT1111+ HA1 B i
- {——— GirenitA o .
H2aQ1 |YT1111-| HA2 | | 2. 368 |
HibQ1 | YT1121+ HB1 L
Circuit B O 44,2349
H2bQ1 | YT1121- HB2 ' ol
E SYva S50y
Date

}ﬁnlm anm

Q1 LQXA Cryostat Final Assembly

Page 24 of 26

Rev.

LHC Serial No.: LQXA01-0
Notes:



Specification # 5520-TR-333755
February 10, 2004
Rev.

TD/Engineering & Fabrication

‘ 8.2 Using the HP4284 A, connect power thru the corrector Power Leads
i (HA1 and HB1 to measure Q1-H! or VAL and VB1 to measure Q1-V1).
Connect the Sense Leads as shown in table below and record resistance.

MCBX Corrector Coil Taps
Component Fermil.ab Label CERN Label Resistance
oLH VTH1 | EE8t121 A2, qa
HA1 N/A —~5-5-0-37%q
VTV1 EE8111
Q1-v1 -
VAT N/A 1% S o
i S /e oy
T‘ nician(s) o~ Date

N (BCut leadls as gper ME-3678ay Q| ol
\ ,4S‘Sy{ (F:“am Encg c‘)": Sf’flcgé‘r‘) (523. 2 I’nm)

£

~

L Measure , ar K andd S tro leacds o+ Uy < A
‘ " Ko ' ‘- . Raaly g 54
IHSqu"r(On //<q!¢77‘0h’ {_ﬂ/j{@}f’lm cr 4 n Ao ank y t?\r')

Ciamg jeaks w/ fead C(amﬁ bhocK +0ojf’h_9*’

@Fuse E.‘nyi (e ldor 3;3,*10“{(\(')

3laloy

£
Rq-uay Evans

) Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LQXA01-0

Notes:
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9.0 Production Complete

0.1 Process Engineering verify that the LHC Cryostat Assembly Traveler (5520-TR-333735)
is accurate and complete. This shall include a review of all steps to ensure that all
operations have been completed and signed off. Ensure that all Discrepancy Reports,
Nonconformance Reports, Repair/fRework Forms, Deviation Index and dispositions have
been reviewed by the Responsible Authority for conformance before being approved.

Comments:

i th ‘ . 9 _ _
Rev Nepe was ssacd after werK was
Laron O icted in the DRAFT Kev,s, on,

Sene _Hates it ts Traveler w, Il _predate the
Si‘r‘;;téif VLS il CE_ATE, buT were ,nctuded 0
dhes Yraveler ok L(}.i)l‘s‘r‘eﬂ&yt e B R

Py

oc Vraeler Copcddingto

Process Engineering/Designee Date

Q1 LQXA Cryostat Final Assembly
LHC Serial No.: LOXA01-0

Notes:
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TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1648
Specification Number: 1?520- TR - 333754] Current Revision:

Traveler or Document Title ILHC Q1 LMQXA Cold Mass Module Assembly Traveler I

Step #/Description of Revision:

10.18 Modified Step. Changed “East” to “IP” and “West” to “Non-IP”. Deleted “Center —North” and “Center South”
per LQXAO1.
| John Szostak | Jim Rife [ 712004 ]
Originator Responsible Authority Date
Revision Incorporated into the Traveler: I
Revision Incorporated By Date
Process Engineering Final Review: I
Process Enginecering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is 10

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

I} Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3)  Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. I needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4)  Originator: - Originator is the person generating the form. (Select Name from List)

3) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List)

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2} Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
September 24, 1999
Rev. H

Revision Request Control Number: 1617

Specification Number: ESZO— TR - 333755! Current Revision: NONE

Traveler or Document Title EHC Q1 LQXA Cryostat Final Assembly Traveler I

Step #/Description of Revision:

1.4 Removed Step. “All personnel performing steps in this traveler must have documented training for this traveler and
associated operating procedures.”

3.6 Added Step. “Weld the Helium Guard Mounting Plate (MD-390724) to the Vacuum Vessel (ME-390122) as per
QI Vacuum Vessel Assembly{ME-390122).” per LQXA(1 and Tom Page.

4.0 Removed Step. “Suspension System Assembly” Moved to Q1 Module Assembly Traveler per Jim Rife and Tom Page.
(Subsequent added steps reflect New Step Numbers)

4.0 Modified Steps. Modified “Piping Assembly” steps from step 4.11 to 4.53 per Tom Page.

5.7 Modified Step. Changed to “Remove Pipe Supports (MD-390092), Pipe Anchor (MC-390486) and blankets. Wrap
blankets in plastic bag to keep clean for later use. Label blankets as they are removed for later positioning.” (New Step 4.7)

5.8 Modified Step. Changed to “Install Pipe Supports (MD)-390092) and Pipe Anchor (MC-390486) to same locations as in step
4.4 and 4.5 respectively.” (New Step 4.8)

5.11 Added Step. “Leak Check the Q1 Thermal Shield Cooling Pipe Crossover (MD-390466) to the Q1 Thermal Shield Cooling
Tube Weldment (MD-390431) per ES-107240 and record results in table below.” per LQXAO1.

6.8 Added Step. “Install Conflat Flanges (MA-390374) w/ Copper Gaskets (MA-390375) and Bolt Set (MA-390376) to
Cryostat as per Q1 Cryostat General Assembly (ME-390127).” per LQXAOL.

6.9 Added Step. “Install Target Holders (MD-390539), (MD-390540) and (MD-390211) as per Q1 Cryostat General Assembly
(ME-390127).” per LQXAOL.

6.10 Added Step. “Install Reference Socket Cup (MA-390426) as per Q1 Cryostat General Assembly (ME-390127)."
per LOXAOL.

6.11 Modified Step. Deleted “...Cutouts will have to be made for the Upper Support Lugs.” per LQXAOL. (Already cut.)
(New Step 5.12)

6.11 Added Step. “Install Q1 Thermal Shield Cooling Pipe Crossover(MD-390466) to Q1 Thermal Shield Cooling Tube
Weldment (MD-390431).”

6.12 Added Step. “Weld the Cooling Pipe Crossover Connectors (MA-390467) to the Cooling Tube Weldment (MD-390431)
and the ooling Pipe Crossover (MD-390466} as per Q1 Thermal Shield Assembly (ME-390429).” per LQXAOL.

8.0 Added Step. Final Preparations

| John Szostak | | Jim Rife j | 3/10/2004

Originator Responsible Authority Date

Revision Incorporated into the Traveler: I | I
Revision Incorporated By Date

Process Engineering Final Review: [ | I
Process Engineering/Designee Date

Revision Request Form



TD / Engineering & Fabrication Specification # 5520-FM-318904
Septernber 24, 1999
Rev. H

Instructions for the completion of the Revision Request Form

Note(s):

Multiple steps may be effected by one Revision Request Form but only one specific Traveler or Document may be
effected by each Revision Request Form.

If completing this form by hand, a Revision Request Control Number must be obtained before processing.
If completing this form entirely by electronic means, the printed copy to be filed in the Process Engineering Office is to

be initialed by the individual incorporating the Revision Request and the individual who reviewed the Traveler or
Document.

Originator Instructions:

1) Specification Number: - Enter the Specification Number of the Traveler or Document to be revised. (Document title
is inserted automatically from the spec. #)

2) Current Revision: - Enter the Revision of the Traveler or Document to be revised.

3) Step# / Description of the Revision: - Enter a description of the revision to be made and the step# it applies to, if
applicable. If needed to describe the revision attach a copy of the page(s). If the revision is coming from a related
document such as a Discrepancy Report or an Engineering Order attach a copy of that document to the Revision
Request Form.

4) Originator: - Originator is the person generating the form. {Select Name from List)

5) Responsible Authority: - Responsible Authority is person responsible for the process in question. (Select Name from
List}

Process Engineering Office Instructions:

1) Revision Incorporated into the Traveler: - Signature of the individual who incorporated the revision.

2) Process Engineering Final Review: - Review the Traveler or Document revised, sign and date the form. The original
completed Revision Request Form will be retained by the Process Engineering Office in the Revision Request Binder.

Revision Request Form



TD / Engineering _Fabrication Specification No.: 5520-FM-318902
February 1, 2002

Rev. K
Traveler Title: Specification No: Revision: DR No:
| LHC Q1 LQXA Cryostat Final Assembly Traveler | | 333755 [ { Nome || 3928 |
Step No: Drawing No: Routing Form No:  Serial No: Rework ID:
[ 5.16 [ 390174 H || LQXAOI [| o

Discrepancy Description:

The Weld Adaptor (390278) and the End Dome Elbow (390184} do not {it up properly to weld them according to the print.

Originator: Date:
Steve Gould 211772004

Cause of Nonconformance:

Elbow in dome slightly rotated.

Responsible Authority: Date:
Thomas Page I : 212012004 j

Discrepancy Report Form DR No: 3928



TD / Engineering Fabrication

Disposition:

Specification No.: 5520-FM-318902

February 1, 2002
Rev. K

The adapter was welded in piace.

Responsible Authority:
r Thomas Page |

Corrective Action to Prevent Recurrence:

Date:

2/20/2004

Align the end dome elbow more precisely. (TRR No.1617)

Responsible Authority:
| Thomas Page I

Date:

2/20/2004 ]

Corrective Action/Disposition Verified By:
I John Szostak I

Will Configuration be affected?: "1 YES

Date:

7/2/2004 J

Wl NO

Identified problem area:

! Material L] Manpower

Reviewed By:
| Bob Jensen |

Discrepancy Report Form

w1 Method L] Machine

Date:

. | Measurement

71712004 ]

DR No: 3928



